Remote Patient Monitoring Technology vs. Telehealth
Although remote patient monitoring and telehealth are sometimes considered to be synonymous -and both have many similar benefits -an important distinction must be made between the two.
 Telehealth is an interactive session in which a health care professional provides direct clinical services where the patient is not present in a health care facility. Patients may or may not be known to the provider. They may be in their place of residence, or be in need of emergency care in a location that is not immediately accessible to health care professionals, such as on a remote farm, cruise ship, military theater, or prison. E-visits (conducted primarily through e-mail) are similar to telehealth, but provide limited clinical services for patients who already have an established relationship with a provider. In both, but especially telehealth, there are issues of professional licensure, payment/reimbursement, patient authorization for treatment, and other issues that must be addressed in providing clinical services.
 Remote patient monitoring refers to technology used to continually assess a person's health status. Clinical services is not specifically included in remote patient monitoring, although it certainly may lead to provision of such services, either in a traditional health care setting or via telehealth. Remote patient monitoring technology may include physiological monitoring (e.g., blood pressure, glucose, weight, and temperature), medication administration reminders or monitoring, diet and exercise tracking, falls monitoring, tools to help patients cope with anxiety or depression, etc. Remote patient monitoring may be used in conjunction with telehealth, by home health nurses, or in disease management programs. When patients use physiological monitoring and other health care monitoring/tracking devices for themselves, this technology may then be referred to as self-monitoring technology. Both remote patient monitoring and selfmonitoring may use mobile medical devices, and both are useful in CCC programs.
Architecture of Remote Patient Monitoring Technology
Remote patient monitoring technology requires several components:  Input device. This may be a sensor clipped onto a patient's clothing, physically attached to a patient by one or more leads, embedded in a watch, shoe, clothing, mattress, etc., or placed in a home (such as a motion sensor). Other forms of input devices include smart phones, computers, or landline telephones. These are either used for patients to enter data themselves, or as local data storage devices into which there is a wireless communications feed from the input device.
 Local data storage is used to capture and retain the data locally. This data may be held by the patient or submitted to a central data repository.
 Telecommunications is needed to transmit the data from the input device/local data storage device to a central data repository. Telecommunications may include a variety of home hub devices that capture short-range signals (e.g., Bluetooth) and move them over a cellular network to the central data repository. They may also be less sophisticated forms:
Patients may be required to use an intermediary local data storage device (e.g., a USB drive) and literally carry the data to the provider or insert it into their own personal computer to store the data or use the computer and WiFi, cable or other means to send the data through the Internet.
 Central data repository may include a provider's EHR, a patient PHR, a HIE organization, or (less commonly) other HIT such as a registry, e-prescribing system, laboratory information system, and others -depending on the nature of the data being monitored.
 Diagnostic application software helps the patient, CC, provider, or other person interpret the data captured through the device. This may be a smart phone app that compares data to normal values and provides an alert to contact the provider or take other action. Smart phone apps may provide some graphing functionality so the patient can see positive change or observe concerns, upload data to a PHR, and may recommend links to educational information on the web.
More challenging is to integrate the data coming from remote patient monitoring devices into an EHR. Most often, providers (or payers in their disease management programs) have nurses review the data coming in and then cut-and-paste relevant portions to an EHR (or disease management program). This is time-consuming and error prone. Unfortunately, at this time there is not a lot of integration capability built into the underlying EHR software and so incorporating patient data into an EHR requires special programming.  Better adherence to medication. Although those intent on non-compliance can defeat the technology, those who are merely forgetful can be helped immensely by special watches with alarms, pillbox timers, smart pill containers, or automated pill dispensers. Some of these only serve to remind the patient; others keep pills locked until a timer releases an alert and unlocks the container; and still others transmit a signal to a home health nurse or other base station that the pill has been removed from the container. There are systems in an early stage of development that can monitor swallowing of a pill, although there are ethical concerns about such technology.
Benefits and Challenges of Remote Patient Monitoring/Self-Monitoring
 Support for "management by exception" so that home health services concentrate on individuals shown to need the most help on any given day, thus increasing the number of patients that can be managed per nurse. 
Remote Patient Monitoring in Home Health
A patient with congestive heart failure can step onto an automated scale connected to the household POTS (plain old telephone system) and have weight submitted directly to the home health agency. Tele-nurses wear an alerting device and receive indications of the name and phone number of the home care patient who has gained one-to-two pounds within a 24-hour period to be contacted immediately by phone. With connectivity to the patient's EHR, the nurse is able to order a diuretic for the patient if necessary.
Implementing Remote Patient Monitoring
Just as with any information technology, when planning to adopt remote patient monitoring in a CCC program it is important to follow a process that includes: a readiness assessment of both the CCC program as well as a readiness assessment for each patient to whom remote patient monitoring is offered or recommended; optimal selection of equipment; proper implementation; attention to workflow changes; assurance of necessary documentation; and planning for transitioning the patient to self-management.
Readiness of CCC Program for Remote Patient Monitoring
An evaluation should be done to determine if the CCC program is ready to support remote patient monitoring, or whether it will only recommend self-monitoring devices. The assessment might include:  Call system that appropriately handles patient/caregiver calls (see Workflow Changes below).
 Policy and procedure development and compliance practices. The CCC program should have a culture of using written procedures to guide work, and to ensure compliance with policies for clinical interventions, reimbursement if applicable, service productivity, and quality of service.
Readiness of Patient for Remote Patient Monitoring
For each patient there should be a physical and cognitive assessment of capabilities for using remote patient monitoring (or self-monitoring if that is the preferred choice for the CCC program to recommend). For example:
 Does the patient have the cognitive skills to remember or perform certain tasks without onsite coaching? Are there any language or health literacy barriers that would preclude success?
 Does the patient have physical limitations, such as hearing and vision needed to use the device and/or engage with the CC or follow-up nurse? Does the patient have sufficient degree of mobility to move to and use devices if necessary? Is there a caregiver that is always present to perform these services if necessary?
 Is the home environment conducive to implementing certain devices? Some devices are small and easily carried in a pocket, or simply remain attached to the person. However, distances between the input device and local storage device may be a limiting factor-especially for devices using Bluetooth for data transmission between the input device and the local storage device.
Selection of Equipment
In selecting or recommending the right devices, consider the following:
 Cost of acquisition
o If the patient must acquire the device,  Does the patient purchase or lease the device?  Is there reimbursement to the patient for the cost of the device?
o If the CCC program acquires the device,  Is there a minimum number of units to acquire?  Will there be a leasing or purchasing program; how will this be conducted?  How will devices be returned, or are devices so personal they cannot be returned?
 
Implementation
In addition to the normal installation process, system configuration, testing, training and go-live, consideration should be given as to how devices will be installed in the patient's home and how the patient/caregiver is trained on use. There should be no need for special technology training, but "tele-proofing" should be performed (once an assessment is done to support that the patient and home are suitable for remote patient monitoring) to ensure safety, such as: 
Workflow Changes
The following workflow changes should be considered:
 The equipment should support the ability for data flowing into the CCC program to be routed automatically to the correct computing devices, patient records, and even fields within an EHR. Staff should not have to spend their time filing electronic data.
 Incoming call routing, wait time management, voicemail messaging, triage, and disposition should be evaluated (for example, there are significant differences when using an automated telephone menu in comparison to a live receptionist).
 Telephone considerations and physical placement of staff in the CCC program should consider the nature of the patients and conversations. CCs may have to speak very loudly to their patients, which is not conducive in an environment without sound-proofing in cubicles. Spending considerable time on the phone requires comfortable headsets and the need for a certain amount of exercise. Will Bluetooth headsets to smart phones be a suitable solution, or will this be more disruptive to others and potentially a privacy issue?
 Depending on the size of the population served, staff assignment to patients should consider that remote patient monitoring may be a 24x7 operation. If the CCC program is not 24x7 accessible, there must be a clear path for incoming calls/alerts to ultimately be responded to by a nurse. Consideration needs to be given as to whether a recorded message directs the caller to another resource or whether there is an answering service. There must be specific policies for after-hours response time. There must be remote access to data being received, if not also to the patient's full EHR. There may need to be additional resources to direct patients/caregivers to other providers and/or community resources.
 Workflow relating to when it is appropriate for a nurse to conduct an in-person visit and how access is provided to data and resources during the visit versus accessibility while at the agency.
 Documentation may also vary with use of a desktop device with telephone connection and field-ready devices. This includes not only access to data but the ability to fully document a patient encounter on a timely basis. In an office with potentially one call after the other, policy should support the ability to complete documentation prior to taking another call. It may be necessary to use white boards for quick note taking that can easily be erased for the next call.
Transitioning the Patient to and from Telehealth Services
As previously noted, CCC program services may be available only for a specified period of time for a particular patient. Not only must consideration be made as to how to introduce a patient to remote patient monitoring but how to remove dependency on the monitoring. Patient assessment should include not only the ability but willingness to accept CCC services as well as the potential for the CCC services to be fully self-managed. Care planning should be carefully thought through so the patient/caregiver knows how to problem solve on their own and who to contact for what type of service, when necessary.
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